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To all whonv it Ny Coneeriv:

Be it known that I, ROYAL EDWARD BALL,
a citizen of the United States, residing at the
city of New York, in the county and State of
New York, have invented a certain new and
useful Method of Charging Accumulators, of
which the following is such a full, clear, and
exact description as will enable any one
skilled in the art to which it appertains to
malke and use the same, reference being had
to the accompanying drawings, forming part
of this specification. '

My invention relates more particularly to
a method of charging aceumulators by means
of alternatingcurrent; and it consists in part
in varying the resistance of the accumulator to
be charged with the variations in electromo-
tive force of the charging-current. This I
may accomplish by suitably varying the num-
ber of cells in circuit with the variations in
tension of the charging-current. Iorthe pur-
pose of so varying the number of cells in cir-
cuit antomatically and.insuitable proportion
I have invented the apparatus described De-
low in connection with the deseription of my
method. This apparatus forms the subject
of another application for patent filed by me
of even date with this oune. |

The object of my invention is to impart to
the units or cells composing an accumulator
or storage battery, by means of alternating or
nulsating currents, a substantially uniform
charge.

In the drawings, in which like characters
of reference refer to similar parts in the dif-

ferent views, Figure 1 is a side view of an ap-

paratus suitable for earrying out my method.
Fig. 2 is a diagram which will be found use-
fulin explaining my method. KIig. 31s a dlia-
gram of a peculiar form of commutator form-
ing part of the apparatus shown in Fig. 1,
and Fig. 4 is a diagram of a modification of
the commutator shown in diagram in FKig. 8.

In carrying out my process I commutate the
cells of the storage battery by a peculiar com-
mutator, so that the number of cells in cir-
cuit is at any period in direct proportion to
the electromotive force of the wave of alter-
nating-current supply. Thus, for example,

while the electromotive foree of the charging-
alternating-current wave is less than two
volts, and when if any of the battery units

points thereof.

]

were in eircuit they would tend to discharge
themselves through the circuit instead of be-
ing charged by the current flowing therein,
none of the cells are in circuit. When the
charging-currentattainsbetween twoand five
volts, one cell is in eireuit, when between five
and eight veolts are attained two cells are in
cirenit, when between eight and eleven volts
are attained three cells are in cireuit, and so
on progressively upward to the crest of the
alternating wave, whence thenumber of cells
in cirenit is progressively reduced in propor-
tion to the now-falling electromotive force
until the point of no electromotive force 1s
reached, when, by a reversal of connections,
the progressive cutting in and out of coils 1s
repeated on the negative wave of current.
It will be noticed from the above that 1
recommend a charging electromotive foree
per cell semewhat higher than i1t is customary
to use in constant-electromotive-force prac-
tice. The reason for thisis, as will be undexr-
stood later, that by my method each of the
cells that constitute the battery is in eircult
but one-half of the {ime, and therefore can
receive during sunch period a rate of charge
higher than is customarily employed.
Referring first to Fig. 1 of the drawings, 10
is a base at one end of whieh is situated the
standard 11, from which projects horizontally
the stud 12, having upon it the sleeve 13, pref-
erably composed of insulating material and
carrying a handle 14 for purposes of adjust-
ment. This sleeve 13 carries an ordinary re-
versing-commutator compoesed of the conduct-
ing-segments 15 and 16, separated electrically
from each other by diametrically opposite 1n-
sulating-segments 17.  Upon this insulating-
sleeve 13 is also carried a second commutator
18, of a peculiar construction, to be hereinat-

terdescribed. Thiscommutator 18 is divided

into two main portions by the insulating-seg-
ments 19, placed at diametrically opposite
The opposite end of the base
10 earries upon a standard 20 a synchronous
motor 21 of any crdinary construetion. Upon
the collecting-rings 22, situated upon the shatt
of this motor, bear brushes 23, to which are
attached the secondary mains 24 of an alter-
nating-current cireuit which ineludes a trans-
former 25, the primary mains of which are
shown at 26. ¥rom the collecting-rings 22

55

60

70

75

30

QO

95

100




IO

IS

20

30

35

40

~ ing-commutator. The remaining elements of
the:-cells: M:and: Q and the elements-of the

tion.:

I\

lead the conductors 28, which pass through
horizontal arms 31 and 32, carried at oppo-
site extremities of arms 30, keyed upon the
opposite end of the motor-shaft to that upon
which the contact-rings 22 are situated. The
arms 32 and 31 carry, respectively, brushes

53 and 34, which bear upon the commutator-

13 and the segments 15 and 16 of the revers-
Ing-commutator, respectively. = Fig. 3 repre-
sents in diagram these two commutators and

their connections.” It will be seen that the
commutatoer 18 is composed of two. sets of

chordal bars A BCD and G HL R. These
bars are insulated from those adjacent. to
them, and between the two central bars D
and G is situated the bread insulating-strip
19, above described, which- divides:-the com-

mutator into two parts, each-of which com-

poses.approximately one-half:of-said commu-

tater. 'The brush 33 i1s:adapted to._b,ear_-aufpon-
the: segmental ends of these bars, and the

brush- 84 is adapted to bear upon the seg-

ments-15 and 16 of the reversing-commuta-
tor. As -shown, each of the bars in one set
of ‘bars composing a part-of the: commutator

18 -1s -cross-connected to a bar in the. other

sed.. Thus A_'ﬁiS- connected with G by m_eaﬂ;g:.

of:the conduetor.45, B with: I by the condue-
tor.46, C with L by the conductor 47, and D

with: R by. the conductor 48, These cross.
connections are for the purpose: of Simplify-
in-g-__.;hﬁ-_a-pp_ara.ﬁus;an.d-_obzviala_ing.th-emecesstty
of .connecting each half of the commutator by
separate conductors with the accumulater, as

will be understood from the following descri p-

MN-OP Qare cells.composing the units of
a Syorage: battery or accumulator.

of-a conductor 36:to the segment: 16.0f the re-

versing-commutator, and the cell Q has one.

of its elements connected by means of a con-
ductor.37.with the segment 15 of- the revers-

cells;:N, O, and P are connected in series-in

- the-usual manner, and each: couple: so: con-

55
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- o9—that is, the brush 33 bearing upon the bar
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~ gram of Kig. 2. It will now:be seen that if
alternating electric current flows to the

‘the.segments. of the commutator 18 at an

nected. in series is electrically connected by

means.of one of the wires 38, 39, 40, and 41
with.one.of  the bars A B C D composing. a

part.of the.commutator 18.

~ 'The: operation of this apparatusin ca;ltryirn-g

oubmy method is as follows: Referring to Fig.
2, which shows a diagram of the electromo-

tive-force of an alternating-current wave.and

indicates the position of the brush 33 upon

moment during the rise and fall of such: elec-

tromotive.. foree, and; keeping in mind the

diagram of Fig. 3, we will suppose.that: the
brushes start-in the position as shown in Fi g,

D and the brush 34 bearing upon the segment;
16.- The position of the brush 33 in PFig. 3

corresponds to the position D in the- dia-

The cell |

. ‘the negative curve..
M-has-one of itselements connected by means

697,192

brushes 33 and 34 a current will flow from
the brush 33 through the conduector 41 to the
cell M and after passing through said cell
flows through the conduector 36 to the brush
34 by means of the reversing commutator-
segment 16, as the brushes advance so as to
bring the brush 33 into contact with bar C.
It will be seen that we now have two cells,
M and N, in-circuit, and at the same time, by
referring again to Fig. 2, it will be noticed
that in position C the electromotive force of

‘the current is approximately twice as great
‘asin position D. Similarly by continuing to

revolve the brushes in synchronism with the
wave of alternating current the successive

cells are cut into cireunit.as the-electromotive

force increases until we reach the apex of:the
electromotive-foree, correspon ding: t0-the po-
sition A in Fig. 2 and the bar A-in. Fig, 3.

From this: point- on for: a .quarter-cyele:the.

electromotive force.of .the positive waveigde-
creasing, and-at the:-same- time: the: cells.are
progressively -cut out-of cireuitin proportion
to the diminishing electromotive.force by.the

passing of the brush 33 successively. over:the-
opposite ends..of -the bars B, C, and D until

we reach the end of the barD. Here it:may
be supposed that:the electromotive force:has

dreopped to two. volts.and that if the last:cell _
were left in cireuit. it: would begin to:dis-

charge itself: This is prevented, hewever,

by:the brush 33 coming in contact:-with:the
1insulating-bar 19, which: breaks, the: cireunit

during the time: the. electromotive: foree- of

the current:is: below:the given:limit. Thus.
all the cells are out:of cireunit until the.elec-
tromotive force::has- fallen:.to two .voelts:: on
At this-point.a change

takes.place, and the brush 34.now:rests:upon

the segment 15 of the-reversing-commustator,
‘while. the brush: 33 has: passed to the: bax.G
.on the commutator18. This reverses.the-bat-
tery connections, so that.the negative-wave
Passes-through the:cells in the same. direc-
tion as.did the positive wave. The.cells are-
now, however, switched into circuit progress-
1vely in the reverse order to .that: immedi-
ately above described—that is, the cell:Q,

which hasnot heretofore been:in cireuit; is:the

first to becuntin, and by the progressive meve-
ment of the brush 33 over thebars:-G; H; I, and
R the cells P, O, and N are successively,cus
into cireuit in the order named until the:apex
ofthe negative wave is. reached; whenece:on-
ward they are successively cut-out.of cireuit:
in a manner similar to that:above. described:
y | 1n connection with the:cutting:in. andiout.of
the cells .on the diminishing positive wave.
It -will thus be seen that:the cell M was.first
ineircuit constantly during one-half of a.cyecle
and that. it was then cutout.of circuit:and
‘the: cell Q cut:into circuit during: approxi-
mately the remaining half of the cyele: Thus
the cells: M-and Q have been. in.cireunit for
approximatelyequal lengthsof time-andhave
received approximately equal charges. The-
same may be said of the cells N, O, and P,
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which have been cut into and out of cirenit | shown at 15 and 167, the segments 15 and

progressively, as above deseribed. This will | 15" and segments 16 and 16 being suitably

be understood from the following caiculation connected with each other by means of the

lel‘@“‘&ldhl“‘ the length of time required Lor | cocnduciors 44 and 49, respectively. 'The pe- 6o
5 the brusb 3 1o pass over the insulating-bar | sition of the brusnes 35 and 34 and the opera-

19 and calling the times in whicn 11 brush | tion of this commutater is similar to that de-

.
ot

is passing over thebars I3, C, B, and § A equal, | scribed 1n connrection with the commutator

we have the foliowing, 1n which the =11“St 20 1 in Fig, 3, with the exception that the

umn represents the block the brush is upon | brushes rotate bui once around the commu- 05
10 and the second column represents the cells in | tator for each two ¢yeles ol alternating cur-

:r'l-
el

ot

cireuit: rent supplied. It will be noticed that the
[ method can e _jaed fe} “S}‘mplvmﬂ* continuous
oM N current ':i:ozl lighting and power, the storage
5 i N O battery 1n th vig ease integrating m}d_ averag- 7o
15 AT M N OO P Ing the alterna ing @m*reaute a uniform elec-
_T? A MNP Li‘gliﬁiJa"iT,Ta‘E: EOL‘{‘;S: .
B N O _ Havingiw v deseribed myinvention, what
oM W i claim as uﬁ“""fﬂ desire to secure by Letters
T Patent of the United btates, 18— :
D..... M Lateny ot 73
20 G - 1. iilﬁq'ﬂlﬁnuiiﬁfl of eharg ing an aceu mulator
o D composed of a pluralily of units, which con-
I, AP O 5163 1n passing thro ough sald aeeumul%or &
TR N O T O e*n?*fi"?zt ohie electromotive foree of which rises
TR N O P O and falls 1n & serie S of waves, varying the 8o
25 1 o P {E number of said units _Ln circuit by cutting
T TR said units into and o ut of f eirenit in a m*ede
a 3 termined orderduring the rise and fall of one
T - of said waves, and then varying the number
q PE: "E *é 3 of sald units in cirenit by cutting said units 8s
30 into and out of cireuit in an ord@r reverse to
It will thus be seen that during a complete | said fivst-named order during the rise and '
cycle each cellisin circuit forthesame imgtf* tail of o su: cooet ding wave.
of time, and as the current is always in lh% 2. Thems b 04 oi charging an accumulator
same direction it follews that the cells must | compesed of a plura 111;3' of units, whieh con- go
3: be uniformly charged. sists in Eﬂ-S%i?ﬁ-g through sald aecumulator a

Kig, 4 shows a modlﬁ cation of the commu- | ecurrentthe elect comotive force of which rises
tator shown and described In eolmﬂebwv Wltp and falls in a series of waves, varying the
Fig. 3. 1Itis necessary thatin the apparatus j numier of said uonits in -"*11‘{3111t by euttmn’.
shown and deseribed in IF ig. 3 tho commuia- | sald Ul into ar {i out of cireunit in a p1ede- 05

4o tor-brushes should rotate completely ones | ter nined order during the rise :;'LL(I fall of one
with every cycle of alternatingcur “ent DASS ad | of saidG waves, interr 1";)’51‘1*"}* the flow of sald
through the battery. inthemajo 1t of cases | eurrent through said accumulator during the
in practice this would be oo l a gpeed, | time when its eclectromotiveforee 1s less than
and therefore in Flig. 4 18 %‘sﬁ Wi 601111 1uta- | the electromotive foree of one of saild umts, 100

45 tor by which the same results will be pro- | and then varyi ing the number of said units in
duced when the commau L.mm* hrushes rotate | cireuis by cutting said units into and out o
once for every two ¢yeles of alternating cur- | cirenivinan m*ﬂe? reverse to said first-named
rent. This comm at%tmﬁ instead of having | order during the rise and fall of the succeed-
but onesetof bars A B C D and &, H L, an 1| ing wave. | | [O§

A "'i'"}

o R, has two sets of bars A B CD and & H L y testimony whereof I have hereunto set
Rand A/ B ¢ D' and & H' L' B cross-con- | my hand and aflixed my seal in the presence
nected with each olher in ﬁﬂbsmmmhy the | of the twe subseribing vitnesqes

same manner as shown in Iig. 3, and 1n ¢or- ROVAT BDWARD BALLL (L. 8. ]
respondence with this duplication of pa arts of Y 1bnesses:
sz the commutator18thereversing commutator- | J. 3. BELL

b/
segments 15 and 16 are alﬁo Om licated, as VW, . TAYLOR.
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